Introduction
The incidence of income inequality has recently increased, resulting in the decline of household income quintiles. Income quintile groups are determined by calculating the equally distributed, disposable income for each household member.
negatively affect their capacity to work, resulting in a decrease in their income [6] . If those households were well-equipped with social insurance schemes, such as sickness insurance or sickness allowance, compensation for reduced income may be provided, and this may not lead to a decline in household income quintile.
Although the National Health Insurance system, a social insurance system that lowers the burden of out-of-pocket health payments is in operation in Korea, the burden of outof-pocket payments borne by individuals and their family members continues to be high. The proportion of household out-of-pocket spending based on the total national health expenditures in Korea was 35.2% in 2011, approximately 1.8 times higher than the Organization for Economic Co-operation and Development (OECD) average of 19.6% [7] .
The World Health Organization define catastrophic health expenditure as a household's health expenditure that exceeds 40% of the household's capacity to pay. An analysis of household catastrophic health expenditure in 59 countries showed that the proportion of households facing catastrophic health expenditures in Korea was 1.73% which is higher than the proportion in all OECD countries, except Portugal (2.71%) and Greece (2.17%) [8] .
Households facing excessive health expenditures may be forced to reduce spending on other subsistence costs [9] [10] .
Under these adverse health conditions, low income households with a high risk of catastrophic health expenditures are more likely to spend their household income on health services [11] .
This may lead to a lower quality of life, economic risks [12] , and an increased probability of poverty [13] [14] [15] [16] .
In the past 3 years, 20% of households have experienced a decline in income quintile. It has been speculated that the incidence of catastrophic health expenditures without sick allowance in Korea, may have had a significant impact on the decline in income quintile of middle-class households.
However, there have been no studies to investigate the effects of catastrophic health expenditures on income quintile decline.
In the present study, we analyzed the proportion of households facing catastrophic health expenditures by considering households with and without income quintile decline.
Materials and Methods

Participants
The present study used data from the Korea Health Panel individuals. In the present study, there were 12,909 subjects aged 20 years to 64 years from economically active households, whose income quintile remained unchanged or declined by more than one quintile from 2012 to 2013. There were 3,489 households whose income quintile increased by one or more quintiles and were excluded from the analysis.
Variables
The dependent variable was income quintile decline, which was defined as income quintile that declined by more than one quintile between 2012 and 2013, and which was then compared to the households whose income quintiles remained unchanged. Income was entered in the questionnaire with the total annual income of household members, and the survey period was from January to December of the previous year. The employment status was divided into regular workers and non-regular workers (temporary, day workers), self-employed workers (including unpaid family workers), and economically inactive individuals. The educational level was divided into college graduates or above, and high school graduates or below.
The private health insurance coverage was divided into fixed benefit type, indemnity type, and mixed type (fixed type and indemnity type).
Data analysis
Logistic regression analysis was conducted to determine whether catastrophic health expenditures in 2012 were related to more than one quintile income decline in 2013. The threshold levels of catastrophic health expenditures were divided into 40%, 30%, 20%, and 10% of a household's capacity to pay and this was analyzed.
Analysis model
Logit (income quintile decline) = Catastrophic Health Expenditure .
The proportion of households whose income declined by more than the first quintile was estimated by gender, age, education, employment status, chronic disease, EQ-5D 
Results
Distribution of households facing catastrophic health expenditures by year and income quintile
In the present study, the proportion of households facing 
Discussion
The results in this study, together with those from recent studies, indicate that 1 out of 6 to 10 households in Korea experiences a decline in household income in a1 year period.
In the present study, 16.4% of households experienced more than one quintile income decline from 2012 to 2013. In addition, when income quintile decline was classified in terms of the number of quintiles declined, the rate of 1, 2, 3, or 4
income quintile declines were 13.6%, 2.35%, 0.47%, and 0.03%, respectively. In addition, in another study analyzing income mobility for 3 income levels (low-income, middle-income, and high-income levels), the rate of income level decline for 1 year (between 2011 and 2012) was 10.4% [17] .
When the observation period was extended to 3 to 4 years, the rate of income quintile decline was higher, with 1 out of 5 to 7 households experiencing a decline in income [1] .
According to the "Household Financial and Welfare Survey Dynamic Change Analysis Report," 21.8% of households experienced a decline in income quintile from 2011 to 2014 [1] .
In a study where the income bracket was divided into 3 income brackets (low-income, middle-income, and high-income), the rate of income bracket decline over 4 years (from 2008 to 2012) was 14.8%. The middle-income bracket moved down by 5.6%
into the low-income bracket, the high-income bracket moved down to the middle-income bracket by 7.9%, and the highincome bracket moved down to the low-income bracket by 1.5% [17] . In another study, in which the income bracket was divided into 4 categories based on the median income, the proportion of households with urban workers whose income bracket declined by more than two quintiles was 10.8% between 2003 and 2008 [2] .
The rates of income quintile decline within 1 year in Korea were reported to be lower than that of Argentina and China. In Argentina, the income quintile decline rate was 9.1% to 22.7% between 2001 and 2002. In China, the rates of income quintile decline were 24.2% to 27.7% between 1990 and 1995 [18] .
It has been reported that the rates of income quintile decline over 10 years in 6 countries were 47%-60% [19] , which was higher than the rate of 1year income quintile decline of 16.4%
in Korea. Comparison of income levels between 1992 and 2002 showed that the rates of income quintile decline from the highest or fifth income quintile, to 1 to 3 lower quintiles were 47% in Sweden, 48% in Demark, 50% in Norway and Finland, 55% in the United States of America (US), and 60% in the UK. In addition, the rates of income quintile decline from the highest or fifth income quintile to the lowest or first income quintile were 10% in the US, 11% in the UK, 25% in Denmark, 26% in Sweden, and 28% in Norway and Finland [19] . The reasons for the difference between the results of the aforementioned study and the results of studies in Korea are as follows. First, the former study had a longer observation period of 10 years, and secondly, the income quintile decline was based on assessments starting at the richest income quintile.
It is catastrophic if more than 40% of a household's capacity to pay is spent on health. From the results of the present study, 2.5% to 2.1% of Korean households faced catastrophic health expenditures in 2012 or 2013. A previous study also reported that the proportion of households facing catastrophic health expenditures in Korea was 4.5% in 2015, which was the highest among the OECD countries [20] . The reason for this is that the national health insurance coverage rate, is lower than the average health insurance coverage rate in other OECD countries.
In particular, Korea's health insurance system has low coverage, with high out-of-pocket costs and many items not covered [21] [22] [23] . According to the OECD Health Data, the proportion of household direct out-of-pocket payments based on the current health expenditures was 36.9% in Korea, and this was amongst the highest of the OECD countries, after Mexico (44.7%). On the other hand, the proportion of households' direct out-of-pocket payments based on the current health expenditures was low in
European countries, such as Sweden (14.8%), Norway (14.6%), the UK (9.9%), and France (6.7%) [7] .
The results of the present study found that households facing catastrophic health expenditures in Korea were 1.58 times more likely to face income decline, when catastrophic health expenditures were ≥ 40% of a household's ability to pay.
The probability of household income quintile decline differed according to the definition of catastrophic health expenditure.
More specifically, households facing catastrophic health expenditures of ≥ 10% and ≥ 30%, they had a 1.23 times and 1.75 times higher chance of income quintile decline, respectively.
To date, there is no domestic study that analyzes the relationship between catastrophic health expenditures and income quintile decline. However, 2 domestic studies have analyzed the relationship between catastrophic health expenditures and the incidence of poor households, and have shown that households facing catastrophic health expenditures that spent ≥ 10% of their capacity to pay, were 1.42 or 1.88 times more likely to fall into poverty. Poverty, is an independent variable, defined as < 50% of the median income, based on disposable income [13] [14] .
If the proportion of households facing catastrophic health expenditures can be lowered, the probability of a decline in income quintile can be reduced. Various policies, such as increasing the national insurance coverage rate, are required to reduce the burden of the rate of household out-of-pocket payments. If the level of national health insurance coverage is low, people with low incomes may not be able to receive the required medical services, or may face economic risks due to the heavy burden of health expenditure, even if they used medical services [24] . In other words, to lower catastrophic medical expenditures, various policies that reduce the number of non-covered items are needed, along with lower out-ofpocket costs.
Another factor related to income quintile decline was economic activity. Maintaining a stable form of employment, such as regular work, could lower the likelihood of income quintile decline. In the present study, the rate of more than one quintile income decline was highest among economically inactive individuals, followed by non-regular workers, such as daily workers, temporary workers, self-employed, and regular workers ( Table 3) . A previous study also found that the rate of transition from non-poverty to poverty was highest when household heads were economically inactive, followed by nonwage workers, wage workers, and unemployed workers [25] .
Furthermore, even after adjusting for catastrophic health expenditures, self-employed workers faced the highest probability of decline in income quintile in comparison to regular workers, followed by non-regular workers and economically inactive workers (Table 4) . A previous study reported that the income quintiles of regular workers were less likely to move down to lower income quintiles [3] , and the household heads of urban laborers who were temporary or day workers faced a higher probability of decline in income quintile in comparison to regular workers [2] .
In the present study, the reasons why regular workers were less likely to face a decline in income quintile were not analyzed. However, it is judged that maintaining a stable form of employment, such as regular work, can prevent poor households moving toward income quintile decline. In addition, it is considered necessary to introduce more active social security systems to prevent such a decline in the income quintiles of non-regular and self-employed workers. That is to say, a sickness allowance system, which ensures income even if one becomes unemployed due to an illness, is needed.
European countries, which feature relatively low household out-of-pocket costs, guarantee a certain amount of income through a sickness allowance system even when individuals cannot work due to an illness [26] .
Unlike advanced welfare countries which are well-equipped with a social security system, such as sickness insurance, the sickness allowance system in Korea is not adequate.
A decline in income quintile caused by disease and medical care costs may lead to a reduction in national economic activity.
The independent variable of this study, the 2012 catastrophic 
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